ABSTRACT -Background and Objectives: Some relations between abnormal eating behaviours and attitudes, and other psychiatric disorders have been found in different populations. This study was carried out to examine the relations between eating attitudes and substance use among university students from Spain.
Introduction
High co-morbidity rates between abnormal eating behaviours and attitudes, and other psychological disorders are commonly found in the literature. Anxiety and mood disorders, personality disorders, and substance use and abuse disorders are conspicuous amongst these [1] [2] [3] [4] [5] [6] [7] [8] .
Regarding substance use, co-morbidity with eating disorders (EDs) have been reported by several authors [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Recently, it has been pointed out 2 that 6% to 55% of ED patients had substance use disorders. This relation has been found mainly in bulimia nervosa and in patients with the binge-eating/purging type of anorexia nervosa. So, Holderness and her team, in a classical review work of the literature 15 , found that the percentages of bulimics who reported alcohol or drug abuse and/or dependence, ranged from 0% to 55% with a median of 17.05%.
These outcomes have also been found in general population studies which selected persons who met DSM diagnostic criteria for eating disorders [19] [20] [21] [22] , and in studies using both of these populations, plus a normal student comparison group [23] [24] [25] .
To investigate this relation this research team previously carried out a pilot study with university students 26 . Significant correlations between abnormal eating behaviours and attitudes (EAT) and substance use were not found. Nevertheless, there were significant differences between extreme groups (25 vs. 75 percentile) in the two EAT versions (40 and 26 items), and in Bulimia and Food Preoccupation (EAT-26).
In the present study, the sample has been enlarged in order to check the results obtained in the pilot study. Moreover, the cutoff scores of the EAT-40 27 and of the EAT-26 28 were used to see if significant differences in substance consumption emerged between the university students who met these criteria (EAT-40 ≥ 30; EAT-26 ≥ 20) and those who did not.
Methods

Participants:
The sample was composed of 1,089 students from seven faculties of La Laguna University (Canary Islands, Spain), 890 (81.7%) were females and 195 (17.9%) males (these percentages reflected the composition of the population), and 4 people that did not declare their gender (0.4%). The ages ranged from 17 to 45 years old, with a mean of 20.6 (sd = 3.5). Students were from any of the years of 7 degrees: Psychology, Pedagogy, Speech Therapy, Law, French Philology, Teaching Profession, and Labour Law.
Instruments: Two questionnaires were used in this study. The Eating Attitudes Test, EAT 27 , and a substance consumption questionnaire 29 . The first instrument, the EAT, contains forty items that are rated on a scale ranging from 0 (never) to 5 (always). These items measure behaviours, feelings and thoughts associated with eating disorders. This questionnaire has been factorized by different authors 27, [30] [31] [32] . In this work the factor solution obtained in 30 30, [33] [34] [35] . In this study the two versions of the EAT have been used for several reasons. From the clinical standpoint, it has been stated 36 that is more relevant the score of the subscales separately that the global score of an inventory and, as each version of the EAT has different subscales, is advisable to use both. In addition, since both versions have different factor solutions, we were interested in checking on the relative importance of each one of the subscales when the time comes to detect differences in the use of substances and, especially, if the subscale more related to bulimia (Bulimia and Food Preoccupation of the EAT-26) was the one that caused the greater differences. In our pilot study 26 we also saw that, depending on which version of the EAT was used to form the extreme groups, significant differences in different variables arose from substance consumption. Another important reason to report the results with the two versions of the questionnaire is that it allows to compare these results with other studies that use anyone of them, since science is based, to a great extent, in the accumulation and comparison of data.
The second instrument has been used 29 in a wide epidemiological study in Madrid (Spain), and is composed of four items that briefly trace the recency and ways of use of some of the most used drugs in the population. The first item inquires whether the student has taken or not at least one alcoholic drink in the last month. The second asks at what age the person began to consume alcohol weekly. The third question is whether the student has smoked more than a hundred cigarettes in his/her life. The fourth question explores the recency of consumption of different substances: tranquilizers without medical prescription, cannabis, cocaine, heroin, amphetamines, and any other drugs not included in this list. This question is rated on the following scale: 0 (never); 1 (any time in your life); 2 (any time in the last year); and 3 (any time in the last month).
Procedure: Instruments were administered collectively during class hours and were completed voluntarily. Issues regarding anonymity and confidentiality were assured. Participants did not receive any type of incentive for their participation in the study. Only two of the approached people refused to participate. As we had no specific hypotheses about in which substances could arise significant differences between extreme groups formed with EAT variables, we adjusted the accepted significance level to p < 0.05.
Statistical analysis:
Pearson correlations were used to analyze the relation between EAT and consumption variables. Analyses of variance (ANOVAs) were used in order to analyze mean differences in consumption between the groups with extreme scores in the EAT scales and subscales, and the groups formed by the people that fulfil/non-fulfil the risk criteria of the two EAT versions. All these analyses were carried out through the Statistical Package for Social Sciences (SPSS) for Windows, version 11.5.1.
Results
Pearson correlations between EAT scales and subscales scores, and the different drugs were calculated, and no correlation emerged with statistical significance. Nevertheless, as in the pilot study mentioned above, it was checked whether there were significant differences in substance consumption between the groups with extreme scores in both EAT versions and their subscales, and between those formed by the cut-off scores criteria. We are going to present separately the male and female subsamples since the epidemiological data 1 clearly indicate that the prevalence of EDs is much higher in the case of women.
The results for women can be seen in Tables 1 and 2 (only substances with significant differences between groups are shown). As can be seen in Table 2 , the significant differences arise between extreme groups of the two versions of the EAT (40 and 26 items) in the age of onset of weekly alcohol consumption (women at 75 percentile start before), and in the recency of consumption of tranquilizers without medical prescription, cocaine and amphetamines (this variable only in the EAT-26), with higher recency of consumption in women at percentile 75 (the direction of all the differences that will be commented below is the same).
As to subscales, it can be seen that, in general, the EAT-40 subscales yield a smaller number of significant differences than the EAT-26 subscales. In the former there are significant differences between extreme groups of Perceived Social Pressure and Eating Distress (onset age of alcohol consumption and tranquilizers recency), and of Psychobiological Disorders (cocaine).
Regarding the shortened version of the EAT, there are significant differences between extreme groups of the three subscales. One significant difference (tranquilizers) emerges in Dieting. In the Bulimia and Food Preoccupation subscale there are five significant differences: more than 100 cigarettes smoked in life, age of onset of weekly alcohol consumption; and consumption recency of cocaine, amphetamines, and other drugs. Finally, in Oral Control there are two significant differences between extreme groups: age of onset of weekly alcohol consumption and tranquilizers. Two substances approach statistical significance: cocaine (p = 0.052) and amphetamines (p = 0.051).
With regard to the cut-off scores of both versions of the EAT, significant differences appear between women who meet the cutoff score criteria and those who do not. These differences arise in age of onset of alcohol consumption at least once per week; and in recency of consumption of tranquilizers and cocaine.
The differences found in men are not presented in a table as there were only four differences between groups. Alcohol consumption in the last month provokes significant differences between extreme groups in the whole EAT- As can be seen in these results, only in this last variable, does the group with the highest scores present a more recent consumption. In the other three, the differences are in the opposite direction.
Discussion
In this study, the correlations between eating attitudes and drug consumption pointed out by authors mentioned above have not been found. This outcome may be due to the fact that here a university sample was used, while the other studies used patients or, when general population was studied, individuals who met DSM diagnostic criteria for EDs Table 1 Means of drug consumption of the extreme groups of EAT scales and subscales and the groups formed by the people that fulfil/non-fulfil the risk criteria of the two EAT versions (women)
Extreme groups were selected. Nevertheless, when EAT highest and lowest score groups were compared, significant differences emerged in a similar way as in the pilot study 26 . However, in this study, there were significant differences between extreme groups not only in the whole scores of both versions (EAT-40 and EAT-26) and in the Bulimia and Food Preoccupation subscale, but in all the subscales.
Besides, as it has been seen, significant differences appeared between women who met the cut-off score criteria and those who did not, in three consumption variables (onset age of alcohol consumption, tranquilizers and cocaine recency). This particular finding is important for the applied field, since the fulfilment of either of these two criteria proposed by the authors of the EAT (EAT-40 ≥ 30; EAT-26 ≥ 20) suggests the need to explore substance use, an aspect already pointed out by several authors 37, 38 . Moreover, these differences were almost the same as those found between extreme groups (25 vs. 75 percentile) in both versions of the EAT, which speaks in favour of the validity of these cut-off scores.
The number of variables with significant differences increased when the extreme groups of the Bulimia and Food Preoccupation subscale were compared. This result agrees with the findings indicated in the introduction to this study, that emphasize the association of psychoactive substance consumption with bulimic behaviours, and can be explained by the theory that alludes to the impulsivity features shared by both kinds of disorder 5, 10, 15, 39, 40 .
As to the consumption variables, those that presented a higher number of significant differences were: age of onset of weekly alcohol consumption, and the recency of consumption of cocaine, amphetamines and tranquilizers. According to some of the authors previously mentioned 5 , the higher lever of cocaine and amphetamines consumption would be explained by the developmental perspective which posits that individuals consume these substances with the aim of achieving and maintaining a shape and weight adjusted to social standards.
On the other hand, the self-medication theory suggests that individuals with EDs use substances in order to cope with eating problems and the preoccupation that these cause. This could explain the higher recency in the use of tranquilizers without medical prescription, and the earlier onset of alcohol consumption, all of these in the group of women with the highest scores in the EAT.
The number of significant differences found in men was clearly lower, and three out of four of these were in the opposite direction to those found in women. On the one hand, this result fits with the gender differences repeatedly found in the literature [41] [42] [43] [44] [45] . On the other hand, this result could be explained arguing that, perhaps, in men the cause of substance consumption is more social and, therefore, of a less ED-associated symptomatology.
In general, the findings of this study obtained with self-report instruments in a university sample are in a similar direction to those obtained with clinical samples, and could be useful for further exploration of the causal factors common to both substance use and eating disorders, one of these being the impulsivity factor. Nevertheless, as it has been asserted 5 , assessment instruments such as semi-structured interviews could be useful for more focused empirical investigations aimed at clarifying the etiological relation between eating disorders and substance use. However, much further research will be required before this question is completely clarified, and, as other authors have recently asserted 46 , drug abuse in people with eating disorders is an area of clinical concern that should be monitored routinely. This relation is so important that it has been proposed 47 a model of treatment that focus on ways in which therapists can address co-existing eating disorders and drug problems.
Regarding the limitations of the present study, we can mention that from this type of studies conclusions cannot be extracted about the causal direction of the observed relations. One cannot talk about the possible evolution of the people with this type of anomalous behaviours and attitudes (substance consumption and eating) either, as this study is a cross-sectional and no longitudinal one. We also have to mention that the used sample has not been obtained by a procedure of stratified random sampling, although we have to indicate that the sample (1,089 people) is important in relation to the total studied population 3, 20, 26 .
